








OTHER FACTORS
ESSENTIAL ELEMENTS

INSTITUTIONAL-REGULATORY COMMITMENT
REGULATED COMMUNITY COMMITMENT
FINANCIAL RESOURCES AVAILABLE

TIME SCHEDULE FOR IMPLEMENTATION

MONITORING PROGRAM TO ASSESS EFFECTIVENESS AND
COMPLIANCE

ENFORCEMENT
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OTHER FACTORS
UNSCREENED AGRICULTURAL DIVERSIONS
WASTE DISCHARGE CONTROL & POLLUTION PREVENTION
LEGAL FISHING
ILLEGAL FISHING
LAND-DERIVED SALTS
EXOTIC SPECIES
RIPARIAN, WETLAND, & ESTUARINE HABITAT RESTORATION

DELTA CHANNEL ALTERATIONS & LOCAL LAND USE
MODIFICATIONS



NON-OUTFLOW RELATED FACTORS
AND
HABITAT AND MEASURES TO IMPROVE FISH TRANSPORT
(OTHER FACTORS)

PAST STUDIES OF THE DELTA: EFFECT OF WATER PROJECTS ON
FISHERY

RATIONALE FOR INCLUDING OTHER FACTORS

WATER PROJECT OPERATIONS DO NOT ACCOUNT FORA L
ENVIRONMENTAL EFFECTS

RECENT ANALYSES: IMPORTANCE OF OTHER FACTORS

MUST ADDRESS OTHER FACTORS TO ENSURE ADEQUATE
IMPROVEMENT

SIGNIFICANT IMPROVEMENT FOR LOWER WATER REQUIREN =NT



WATER PROJECT EFFECTS

TYPICALLY ACCOUNT FOR LESS THAN 50% OF VARIATION IN
ENVIRONMENTAL EFFECTS

REMAINING VARIATION
RANDOM NATURE OF BIOLOGICAL DATA

OTHER FACTORS



DELTA SMELT ABUNDANCE INDEX
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DELTA SMELT ABUNDANCE INDEX
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EXAMPL.ES OF EFFECTS OF OTHER FACTORS
UNSCREENED AGRICULTURAL DIVERSIONS
1800 SUCH DIVERSIONS IN DELTA, 300 MORE UPSTREAM
MAY-JUNE 1994 SAMPLING:

AS MANY OF! MORE DELTA SMELT DIVERTED ONTO DELTA
ISLANDS AS AT STATE/FEDERAL PUMPS
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EXAMPLES OF EFFECTS OF OTHER FACTORS
FISHING
1987-1991 (DROUGHT YEARS)
2/3 OF ADULT SALMON HARVESTED

ALMOST TWICE THE HARVEST RATE OF ANY 5-YEAR PERIOD
SINCE 1967

1/3 OF WINTER RUN ADULTS HARVESTED



EXAMPLES OF EFFECTS OF OTHER FACTORS
TOXICS IN DELTA INFLOW
USGS DATA:

FEBRUARY, 1993, 500 TONS DIAZINON CAME DOWN SACRAMENTO
RIVER

NPDES WASTEWATER DISCHARGER BIOASSAYS (FEDERAL
PROTOCOL)

SINCE 1992, 60% OF TESTS ON RIVER WATER SHOWED TOXIC
EFFECTS

UC DAVIS STUDIES

2/3 OF BIOASSAYS OF SACRAMENTO RIVER AT HOOD SHOWED
CHRONIC TOXICITY

NUMEROI! S OTHER EXAMPLES



EXAMPLES OF EFFECTS OF OTHER FACTORS
EXOTIC SPECIES
ASIAN CLAM, POTAMOCORBULA AMURENSIS
INLAND SILVERSIDE
STRIPED BASS
COPEPODS, SINOCALANUS AND PSUEDODIAPTOMOUS

NUMEROUS OTHERS






OTHER FACTORS
PHASING OF IMPLEMENTATION

JOINT AG-URBAN PROPOSAL: OTHER FACTORS MARKEDLY
INCREASE ENVIRONMENTAL PROTECTION

HOWEVER, IMPLEMENTATION OF SOME OTHER FACTORS COULD
TAKE YEARS

THEREFORE, POSSIBLE FAST-TRACKING OF SELECTED OTHER
FACTORS



OTHER FACTORS
FAST TRACKING POSSIBILITIES FOR DISCUSSION
(WATER YEAR 1996)

SCREENING OR “FISHERY PROTECTION WATER BANK” FOR
REDUCTION OF UNSCREENED DELTA AG DIVERSIONS

CONTROL OF SELECTED TOXICS
RE-EVALUATE HARVEST REGULATIONS
BUY-OUT OF SOME OCEAN FISHING

EVEN MORE ENFORCEMENT AGAINST ILLEGAL FISHING



JOINT WATER USE COMMITMENT REGARDING OTHER FACTORS
PROVIDE WITHIN 60 DAYS

IDENTIFICATION OF THOSE CATEGORY lll MEASURES WITH MOST
IMMEDIATE ENVIRONMENTAL BENEFIT

ESTIMATED COSTS OF IMPLEMENTATION OF EACH “IMMEDIATE”
MEASURE

PLAN FOR EFFECTIVE USE OF CURRENT STATE/FEDERAL
ENVIRONMENTAL AND MITIGATION FUNDS

IMPLEMENTATION SCHEDULE
SUPPORT, AT STATE AND FEDERAL LEVEL, NEW SOURCES OF

FUNDING FOR CATEGORY Ill WHERE EXISTING FUNDING IS
INADEQUATE
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There is no scientific basis
for a QWEST standard

B Salmon Smolt Survival

» Reanalysis of experimental data
shows no scientifically valid
correlations with QWEST

m Hydrodynamics

» Tidal flows dominate over
daily mean transport.

m Salinity ("Salt cues")

» No discernable trend with
reverse flow (negative QWEST).
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Hourly Outflow at Chipps Island (March 1988)
Fischer Delta Model Simulation
Relative magnitude of QWEST

Hourly Flow (1000 cfs) Hourly Flow

400 » at Chipps Island
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Day (starting March 1, 1988 at 0000 hr)

m Hourly tidal variations in flows in the
Western Delta typically dwarf any variations
in the QWEST index.

m +350,000 cfs compared to =4,000 cfs




Earlier Data Presentation
Ryde Releases 1984-1992

Temperature Corrected Mortality
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QWEST (1000 cfs)
m Flows only averaged over first 5 days
of duration of experiment.
m Most recent data not shown.




Mortality versus QWEST
Ryde Releases 1983-1994

Temperature Corrected Mortality

1.0 | .
o 007994 o 1993
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QWEST (1000 cfs)

B All data used, 1983-1994

m Flows averaged over full duration
of experiment (typically > 14 days)

m Conclusions:

* Large data scatter.

 No correlation.

« Some experiments show decrease
in survival as QWEST increases.




Correlation With QWEST Dependent
Upon Choice Of Averaging Period

m Five day averaging period for QWEST
is too short.

m More representative to average QWEST
over the complete duration of the
experiment.

m The last fish were often recovered
up to a month after release.

m Fish that reach Chipps Island rapidly
less likely to have been affected by
flow than fish arriving later or
those that never arrived.




1990 Jersey Point Coded-Wire Tag Recoveries
Released on April 18, 1990

Expanded Number of Fish Recovered (Thousands)
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Variation in QWEST during a
Smolt Survival Experiment
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Earlier "ata Presentation
Jersey Point Releases 1989-1991

Temperature Corrected Mortality

5-Day Averaged QWEST (1000 cfs)

Mortality versus QWEST
Jersey Point Releases 1989-1991

QWEST averaged from day of release till last fish caught.
Temperature Corrected Mortality
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Combined Salvage of Chinook Salmon
and Exports at Banks and Tracy
January-June, 1992

Expanded Salvage (Thousands) Exports (1000 cfs)
3.0 1 i i F 1 12
Exports .

/ \ Expanded Chinook |
25 /- -\ : - 10
Salmon Salvage

............... 6
.............. 4
2
T { ; 0
Mar Apr May Jun
1992

QWEST and Export/Inflow Ratio
January-June, 1992

Export/Inflow QWEST (1000 cfs)
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Jersey Point Electrical Conductivity
1968-1990

14-Day Average EC (mS/cm)

Antecedent Outflow (cfs)

4l| ® <3500 * 3500-4500 ® 4500-5500 | . ST S

QWEST (1000 cfs)

m No basis for assuming "salt cues" for
outmigrating fish.

m No discernable trend in salinity with QWEST.




Additional Problems with QWEST

m [ncompatible with desire to have a
San Joaquin component to X2
(e.g. Delta smelt biological opinion):

» QWEST limits mean that any
increase in San Joaquin flow
can be pumped.

B QWEST limits mean that more can be
exported when the cross-channel is
open than when the cross-channel
is closed.




Joint Ag-Urban Proposal
Comprehensive Plan
Export Limits

Habitat Measures
» February-dJune: X2
» July-danuary: Minimum Flows

Export Levels
» Entrainment reductions:
e Largest reductions when
entrainment highest
e Relaxations when
entrainment lowest

Barriers

» Physical and acoustic

» Maintain migrating species
in high survival channels

Non-flow factors

Monitoring




Joint Ag-Urban Proposal
- Export Limits -

Reduce exports to
reduce entrainment

Correspond to
earlier levels

Sliding Scale Concept

» Base exports on inflow

» Lower when inflows low
» Higher when inflows high

Relate to other actions
» X2 or outflow levels
» Barriers

Relaxations when effects
on fish populations are minimal




istorical Fish Entrainment
Salmon, Smelt, Splittail, Shad, Bass

M Percent Entrained

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Source: Biological Explanation, Page 2-21
m Highest entrainment:
March - August

m More than 70% entrained:
April - July

m Keep highest protection:
March - July

m Continue protection in summer:
to prevent loss of prior gains

m Relaxation during low
entrainment periods




Delta Smelt

1986-1993
—-86
Expanded Salvage Rate / 1000 cfs —o87
2000 —-88
1800} -- - -~~~ -~ --89
i600OFH—-- - —90 |
1400 - - - - - - - - p — o1
1 200 — oS L —— 92
1000
800
600 - -l
400 -y no oMM vl
200 - - - ot qaN Ryt
A . 16“
Jan Feb Mar Apr Aug éep Oct Nov Dec

Month

Highest entrainment: April - July.
Keep highest protection April - July.

Continue protection in summer to
prevent loss of prior gains.




Historical Exports
Percentage Exported

March - June
80
2o B 1970-1983 Average [ 1970-1983 Maximum
N [11984-1990 Average N 1984-1990 Maximum
60} - - § ------------------------------------
_ \ ____________________________________
N N
NE N
§ ésx%
NN
R é:.iz:\\ 3
Critical Dry Below Normal Above Normal Wet

Source: Biological Explanation, Page 2-20

®m Percentage diverted increased with time.

m Diversions increased inversely to
water supply.

= Target level: 35% based on
historical levels.

m Further improvement: 30% relaxations
to 35% if fish distributed away from pumps




Joint Ag-Urban Proposal
Export Limits
Relationship With Other Measures

Habitat improvement:
» X2: February - June.
» Outflows: May - January.

X2/Spring export limits

» Confluence: Exports = 3000 cfs.

» Chipps Island: Exports = 5000 cfs.
» Roe Island: Exports = 12,000 cfs.

Barriers: Cross-channel closures
» February - May.
» November - January.

Barriers: Head of Old River
» April 15 - May 15.
» Fall pulse flow.

Additional export limits:
» April 15 - May 15.
» No more than San Joaquin inflow.

Non-flow related measures.

Enhanced monitoring program.




Historical Export/Inflow Ratio
January (1967-1992)
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Historical Export/Inflow Ratio
February (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
February (1967-1992)
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Historical Export/Inflow Ratio
April  (1967-1992)
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Historical Export/Inflow Ratio
May (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
May  (1967-1992)
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Historical Export/Inflow Ratio
June (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
June (1967-1992)
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Historical Export/Inflow Ratio
July (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
July  (1967-1992)
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Historical Export/Inflow Ratio
August  (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
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Historical Export/Inflow Ratio
September (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
September (1967-1992)
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Historical Export/Inflow Ratio
October  (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
October (1967-1992)
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Historical Export/Inflow Ratio
November (1967-1992)
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Export/Inflow Ratio with Water Users Proposal
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Historical Export/Inflow Ratio
December  (1967-1992)
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Joint Ag-Urban Proposal
Export Limits
Correspondence with San Joaquin Measures

B Barriers: Head of Old River:
April 15 - May 15

m Additional Export Limits:
» April 15 - May 15
» No more than San Joaquin inflow

m USGS field data, Barrier out:
80 to 85% of flow from north
15 to 20% of flow from San Joaquin
(15% if exports HIGH, 20% when LOW)

m USGS field data, Barrier in:
100% of flow from North

m Conclusion: Except in a few very wet
years, Ag-Urban proposal compensates
for flow changes due to barrier
with export reductions.




Joint Ag-Urban Proposal
Export Limits
Conclusions

m Ecosystem Approach:
» Consider entire year.
» Consider all native species.
» Consider other actions.

B Exports limited to reduce
entrainment.

m Exports limited to correspond
to earlier period.

m Export limits relaxed when
effects are minimal.

m Export limits related to
other activities.
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Joint Ag-Urban Proposal
Comprehensive Plan
Export Limits
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Habitat Measures
» February-June: X2
» July-danuary: Minimum Flows

Export Levels
» Entrainment reductions:
 Largest reductions when
entrainment highest
e Relaxations when
entrainment lowest

Barriers
» Physical and acoustic
» Maintain migrating species
in high survival channels

Non-flow factors

Monitoring





























































